Covalent binding of metabolites of acetaminophen to kidney protein and depletion of renal glutathione.
Experiments in CD-1 mice and Sprague-Dawley rats were carried out to determine the extent to which biochemical changes described previously for acute acetaminophen-induced hepatotoxicity might be applicable to the kidney. After intraperitoneal injection of acetaminophen, tissue glutathione and covalent binding of tritiated metabolites of acetaminophen to tissue protein were measured for liver, kidney cortex and kidney papilla. Glutathione was reduced more in mice than in rats, and more in liver than in kidney, without appearance of oxidized glutathione in either tissue. Covalent binding was likewise greater in mice than in rats and greater in liver than in kidney. The determination of covalent binding was extremely sensitive to the trace radiochemical impurities of the labeled drug. With prior administration of 3-methyl-cholanthrene, the induced changes were far greater in liver than in kidney, suggesting that the formation of a reactive metabolite from acetaminophen occurred in each organ by slightly different mechanisms. At doses less than those associated with demonstrable acute toxicity, the duration of covalent binding to protein was longer for renal papilla than for renal cortex or for liver. The results may be applicable to the pathogenesis of both acute and chronic nephrotoxicity.